Tenascin-C in developing mouse teeth: expression of splice variants and stimulation by TGFbeta and FGF.
Tenascin-C is a protein of the extracellular matrix which has been suggested to regulate organogenesis. We have analysed the expression of tenascin-C mRNA during mouse tooth development. We show that it is transiently expressed during epithelial budding in the condensed dental mesenchyme, and that it reappears later in the dental papilla mesenchyme where it persists in the dental pulp but is downregulated in odontoblasts. Probes corresponding to the domains A4, B, and D of the differentially spliced and domain 7 of the constant region of the FNIII-like domain show similar patterns of hybridization. Dental epithelium has been shown to induce tenascin-C in early dental mesenchyme, and we show that growth factors in the transforming growth factor beta (TGFbeta) and fibroblast growth factor (FGF) families can mimic this effect. FGF-4, -8 and TGFbeta-1 proteins were applied locally by beads on dissected dental mesenchyme, and tenascin-C expression was analysed after 24 h culture by reverse transcriptase-polymerase chain reaction (RT-PCR) in situ hybridization, and immunohistochemistry. FGF-4 and TGFbeta-1 stimulated tenascin-C expression in E12 dental mesenchymes. RT-PCR showed induction of several tenascin-C isoforms by both TGFbeta-1 and FGFs. We conclude that several splice forms are expressed during mouse tooth development, and that TGFbeta- and FGF-family growth factors may act as epithelial signals inducing tenascin expression in the dental mesenchyme.